Abstract-Multiwavelength Brillouin erbium fiber laser (BEFL) in a new linear cavity structure have been demonstrated. The BEFL cavity was formed by a double pass amplification box on one side and a virtual mirror installed on the other side.
INTRODUCTION
Multiwavelength ber lasers have attracted due to their simple conguration and wide applications in the field of dense wavelength-division-multiplexing systems including fiber sens ing, optical communications system, optical component test ing, microwave photonics, and so on. The DWDM system requires a laser source with a large number of wavelengths with stable wavelength spacing and low power fluctuation.
The effect of nonlinear phenomena in fiber such as four-wave mixing [1], stimulated Raman scattering [2] and stimulated Brillouin scattering [3] have been commonly used to produce multi wavelength fiber lasers. Among these technologies, stim ulated Brillouin scattering (SBS) effect has been proposed as a potential solution with several important advantages, such as low threshold, high conversion efciency, and narrow linewidth.
Brillouin/erbium fiber lasers (BEFL) have been demonstrated [4] as a novel model of fiber laser, taking the advantages of using the gain of an erbium doped fiber (EDF) and the Brillouin gain in a single mode fiber resulting in generating laser combs [5] [3] . The wavelength spacing, VB, between Stokes lines depends on the material of the fiber and can be calculated from the refractive index n, the acoustic velocity v, and the pump wavelength A, as: VB = 2nv / A. In this Fiber laser, the highest number of Stokes lines can be achieved at the EDF peak gain region. Away from this region, due to the gain competition between the generated Stokes and self lasing cavity modes, the number of Stokes lines is reduced 978-1-4673-6075-3/13/$31.00 ©2013 IEEE [6] . Moreover, self oscillation makes the Stokes lines unstable and limits the tuning range of BEFL. The tuning range of the BEFL can be define as the range of BP wavelength which produces the Brillouin Stokes lines in the absence of self lasing cavity modes. To reduce the gain competition between the self lasing cavity modes and the generated wavelength over a wide range, high Brillouin pump power was required as reported in [7] . Another approach with some improvement was proposed by using pre-amplified Brillouin pump power technique [8] . In this experiment, the Brillouin pump power is amplified by the EDFA box before inserting the optical fiber.
In their setup, up to 18 wavelengths tuned over a range of 9 nm. The tuning range of the BEFL was more improved by utilizing a variable optical attenuator (VOA) [9] . By using this optical component, the Stokes lines tuned over a range of 19 run . In the previous works, due to using the EDF in the laser cavity [7] - [10] , the BEFL performance is highly influenced by the erbium gain properties; thus, the self lasing cavity modes was not totally eliminated. Recently, to address this problem, a virtual mirror is used at one end of the linear cavity instead of reflective physical mirror. As a result, the influence of the self-lasing modes existing in conventional MWBEFLs is completely eliminated and the requirement of two or more of tuning controllers were removed as well [11] [13] . In this article, the virtual mirror in a new linear cavity was demonstrated. By taking the advantage of the double pass amplification box and the virtual mirror, the number of wavelengths in this type of laser structure is improved and tuned throughout a wide range. were generated. Based on our observation, the peak power of the generated Stokes lines increases as EDF pump power increases. This is because that the increment of the EDF pump power resulting in improving the EDF gain. Fig.2 shows the generated Stokes lines with individual peak power of higher than -20 dBm. Referring to Fig. 2 Wavelength, nm Wavelength, nrn 
II. EXPERIMENTAL SETUP

